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Norio Sahashi* : Morphological and taxonomical studies 
on Ophioglossales in Japan and the adjacent regions (7)** 
Examination of Sceptridium daucifolinm (2) 

Ef§*: 0**5 J: (7) 

^ 9 -i '' V* V 9 (2) 

(PI. XIII-XV) 

Spore morphology Spores were mounted directly with glycerine jelly. 
Acetolysed spores often show a great amount of swelling (Erdtman et al., An 
introduction to a Scandinavian pollen flora p. 63. 1961), hence the author did 
not use the chemical treatment (acetolysis) for preparation of the spores. 
Spores are described following Sahashi (1976). 

la. Sceptridium daucifolium var. daucifolium (PI. XIV. K-P). 

Shape: Trilete. Amb subtriangle (ST) to rounded triangle (RT) or often 
triquete (TQ), proximal part (PP) flatly pyramidal to convex, distal part (DP) 
hemispherical or heavily arched. Size: 19(17-24) x 24 (21-26) pm. Laesura : ca. 
E/2 the length of the spore, up to 2 pm tall at the proximal pole. Exine : Thin, 
semitransparent, ca 1.5 p m thick. Ornamentation by SEM: Irregular papillae 
are densely covering both on proximal and distal faces. At high magnification, 
these projections are sometimes uniting to form reticulum-like pattern on the 
distal face (PI. II. N & P) and beset with minute granules. Papillae up to 2 /im 
tall, 0.5-1 pm in diameter at the base. 

Spores from syntype (PI. XIV. K & L) were fairly immatured grains, the 
surface is decorated with irregular murus-like ridges, papillae which appear on 
those ridges when matured are not yet deposited (PI. XIV. L.). 

lb. Sceptridium daucifolium var. intermedium (Fig. 7. C & D. PI. XV. Q-T). 

Shape: Trilete to rarely monolete. Amb ST to RT or often TQ, PP flatly 

pyramidal to convex, DP hemispherical to heavily arched. Size: 24(20-27) x 
28 (25-33) ^m. Laesura: 8-16 pm long, slightly ridged up to 2 pm tall at the 
proximal pole. Exine : 1.5-2 ^m thick, semitransparent. Ornamentation by SEM : 

* School of Pharmaceutical Science, Toho University, Funabashi, Chiba Pref., 274. 

** Continued from Journ. Jap. Bot. 56 : 339-347 (1981). 
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Fig. 7. Spore ornamentation of Screptridium. A, B. S. javanicum. A. Polar 
view, distal face, showing distinct dense papillae. B. A part of magnified distal 
face. C, D. S. daucifolium var. intermedium. C. Polar view, distal face, 
showing reticulum-like pattern. D. A part of magnified distal face. 

distinct dense papillae are frequently uniting to form reticulum-like pattern or 
linear ridge with free end (PI. XV R & T). The papillae up to 2.5 pm tall, 
0.5-1 ftm in diameter at the base. Interrupted lumina up to 5 ^m in diameter. 

lc. Sceptridium daucifolium var. kanaii (PI. XIV I & J). 

Shape: Trilete or often intermediate form to monolete. Amb RT to ST, PP 
flatly pyramidal to convex, DP hemispherical to heavily arched. Size: 30(28- 
33) x 35(32-40) pm. Laesura : ca E/2 the length of the spore, up to 2 pm tall at 
the proximal pole. Exine: 1.5-2 ^m thick, semitransparent. Ornamentation by 
SEM: Reticuulum-like pattern. Papillae (up to 2.5 ^m tall, 0.5-1 ^m in diam.) 
very frequently uniting to make irregular lumen, up to 5 ^m in diameter, and 
beset with fine granules (PI. XIV J). 

2. Sceptridium formosanum (PI. XV U-X). 

Spores of this species were described in detail in the previous paper under S. 
daucifolium, using materials from Ryukyus (Sahashi 1976). In the present 
study, therefore, those of materials collected from type locality in Taiwan, and 
Isl. Okinoerabujima, southern part of Ryukyus were observed. 

Shape: Trilete. Amb RT to ST to rarely TQ, PP flatly pyramidal to con- 
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vex, DP hemispherical to heavily arched. Size : 19 (17-22) x 22 (19-25) fim. Laesura : 
ca E/2 the length of the spore, slightly ridged up to 2 tall at the proximal 
pole. Exine : Thin, semitransparent, ca 1.5 pm thick. Ornamentation by SEM: 
Distinct dense papillae (up to 2.5 j«m tall, 0.5-1 fim in diam.) sometimes or often 
uniting to form interrupted reticulum or linear ridge withe free end (PI. XV V 
& X), and beset with minute granules. 

3. Sceptridium javanicum (Fig. 7. B & B. PI. XIII A-H). 

Shape: Trilete. Amb usually RT, sometimes ST, PP flatly pyramidal to 
convex, DP hemispherical to heavily arched. Size: 24(21-27) x28(25-32)^m. 
Laesura: Long, ca E/2 the length of the spore, slightly ridged up to 2 pm tall 
at the proximal pole. Exine: 1.5-2 p m thick, semitransparent. Ornamentation 
by SEM: Distinct dense papillae usually not uniting, but sometimes these ir¬ 
regular papillae uniting to form linear ridge or interrupted lumen on the distal 
face (PI. XIII B, D, F & H). The papillae up to 2 pm tall, 0.5-1 pm in diameter 
at the base, and beset with fine granules. 

Cytological observations All the materials used in this study have been 
cultivated in the green house or a half shaded place in the garden at Funabashi, 
Chiba Prefecture. For the study of meiosis, young fertile fronds were fixed in 
Newcomer’s fluid (Science 118: 161, 1953) and observed by squashed method. 
The author could not obtain any materials of living plant of S. daucifolium 
var. daucifolium, var. intermedium and var. kanaii. However, Manton & Sledge 
(1954) reported n = 90 from materials of B. daucifolium in Ceylon. 

Sceptridium formosanum (Fig. 8. B). 

Chromosome numbers in materials from Isis. Yakushima, Tokunoshima and 
Okinoerabujima were counted n = 90, and those from Taiwan were n = 90 or ca 



Fig. 8. Chromosomes of Sceptridium. A. S. javanicum from Isl. Bali, 
showing n = ca 180 chromosomes in meiosis. B. S. formosanum from 
Isl. Okinoerabujima, Ryukyus, showing n = 90 chromosomes in meiosis. 
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90. Nishida et al. (Journ. Jap. Bot. 39: 141, 1964) had already reported n = 90, 
using materials from Isl. Yakushima under 5. daucifolium. 

Sceptridium javanicum (Fig. 8. A). 

Chromosome numbers in meiosis in the present materials were counted n = 
ca 179-181. Some small univalent-like chromosomes were observed, therefore 
the author treats that the chromosome number of this species is n=ca 180. 
This is one of the largest polyploid series as already known in B. lanuginosum 
(Jermy & Walker, 1977). 

The author is grateful to the late Emer. Prof. K. Hisauchi, Prof. M. Ikuse 
and Prof. T. Ohmoto of Toho University and Emer. Prof. H Ito, Tokyo Kyoiku 
University for their helpful advices. He is also indebted for permission to use 
valuable herbarium specimens to the following directors and curators: Drs. S. 
Serizawa (Aichi Kyoiku University; AICH), A. C. Jermy (BM), K. Kartawinata 
(BO), M. Nishida (Chiba University; CHIBA), F. M. Jarrett (K), S. Sako (KAG), 
K. Iwatsuki (KYO), C. Kalkman (L), S. Kobayashi (MAK), F. Badre (P) , C.M. 
Kuo (TAI), J. Murata (TI), T. Nakaike (TNS), T. Hamaya (TOFO), T. Naka¬ 
mura (Tokyo University of Agriculture; TUA), K. Sohma (TUSG) and A. R. 
Smith (UC). His sincere thanks are due to Miss S. Maeda of Toho University 
for drawing the figures used in the present paper. 
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Explanation of plates XIII-XV 

PI. XIII. SEM photomicrographs of spores of Sceptridium javanicum. A-B. 
Material from Isl. Bali, type specimen. A. Polar view, proximal face, show¬ 
ing clearly Y-marked laesurae. B. A part of magnified distal face, showing 
dense papillae, not making reticulum. C-D. Material from Isl. Java, para- 
type specimen. C. Polar view, distal face, showing distinct dense papillae. 
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D. A part of magnified distal face. E-F. Material from Isl. Lombok. E. 
Polar view, distal face, showing some interrupted ridges making some 
reticulum-like pattern. F. A part of magnified E. G-H. Material from 
Sabah (KYO). G. Polar view, distal face, showing distinct dense papillae. 
H. A part of magnified G. 

PI. XIV. SEM photomicrographs of spores of Sceptridium daucifolium. I-J. 

S. daucifolium var. kanaii, type specimen. I. Polar view, distal face, show¬ 
ing reticulum-like pattern. J. A part of magnified I, showing interrupted 
ridges. K-P. S. daucifolium var. daucifolium. K-L. Syntype specimen of 
Botrychium daucifolium (BM). K. An immature grain, proximal face, 
showing slightly ridged Y-marked laesurae. L. A part of distal face, papillae 
are not yet deposited on the murus-like ridge. M-N. Material from E. Nepal 
(TI). M. Polar view, proximal face, showing clearly Y-marked laesurae. 
N. A part of enlarged distal face, showing papillae uniting to form irregular 
reticulum. O-P. Material from Sri Lanka (UC). 0. Polar view, distal face, 
showing interrupted reticulum-like pattern. P. A part of O. 

PI. XV. SEM photomicrographs of spores of Sceptridium daucifolium var. 
intermedium and S. formosanum. Q-T. S. daucifolium var. intermedium , 
type specimen from E. Himalaya. Q-R. Material from Darjeeling (KYO). 
Q. Polar view, distal face, showing reticulum-like pattern. R. A part of Q, 
showing interrupted ridges beset with fine granules. S-T. Material from E. 
Nepal (TI). S. Polar view, distal face, showing reticulum-like pattern. 

T. A part of enlarged distal face, showing linear ridge with free end. 
U-X. 5. formosanum. U-V. Type specimen (KYO). U. Polar view, pro¬ 
ximal face, showing clearly Y-marked laesurae. V. A part of enlarged 
distal face, showing papillae uniting to make some irregular ridges. W-X. 
Materials from Ryukyus. W. Polar view, proximal face, showing clearly 
Y-marked laesurae, material from Isl, Tokunoshima (TOHO). X. A part of 
magnified distal face, showing uniting papillae to form irregular ridges, 
material from Isl. Okinoerabujima. 

* * * * 
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